Wild type and mutant amyloid precursor proteins influence downstream effects of proteasome and autophagy inhibition.
Cells rely on complementary proteolytic pathways including the ubiquitin-proteasome system and autophagy to maintain proper protein degradation. There is known to be considerable interplay between them, whereby the loss of one clearance system results in compensatory changes in other proteolytic pathways of the cell. Disturbances in proteolysis are known to occur in Alzheimer's disease, and potentially contribute to neurophysiological and neurodegenerative processes. Currently, few data are available on how the presence of wild type and mutant amyloid precursor protein (APPwt and APPmut) potentially alters the reciprocal interplay between the different intracellular proteolytic pathways. This study used human SH-SY5Y neuronal cell lines, and SH-SY5Y transfected with either APPwt or APPmut (valine-to-glycine substitution at position 717), in order to explore if the presence of APPwt or APPmut altered the downstream effects of pharmacological proteasome or autophagy inhibition. The occurrence of APPwt or APPmut was observed to disturb proteasome or autophagy activities upon treatment with proteasome inhibitors or authophagy inhibitors. Interestingly, APPwt and APPmut expression was observed to significantly and robustly enhance the induction in cathepsin B following the administration of an established proteasome inhibitor. The presence of APPwt and APPmut also significantly reduced the elevation in ubiquitinated proteins following proteasome inhibitor treatments. Our data strongly suggest that APP is able to affect the downstream effects of protease inhibition in neural cells including enhancement of cathepsin B activity, with these changes in cathepsin B significantly and inversely related to the levels of ubiquitinated protein.